bismuth sulfite agar plate colonies of the cultures were black in appearance .
The biochemical characteristics of the 256 cultures studied are summarized in Table 1 . The 256 cultures behaved as follows: Nitrate was reduced to nitrite; hydrogen sulfide was produced strongly in butt of triple sugar iron agar; Voges-Proskauer was negative and methyl red was positive; citrate was utilized on Christensen's agar but not on Simmons' agar; urease was not produced; gelatin was not liquefied; phenylalanine was not deaminated; lysine and ornithine were decarboxylated but arginine was not; glucose, citrate, acetate, and alginate were not utilized on ammonium agar, as a sole carbon source; citrate and d-tartrate were utilized in Kauffmann-Petersen's broth , but mucate, i-tartrate, and 1-tartrate were not in the broth; lipase to tributylin, corn oil , and triacetin were not produced; esculin was not hydrolyzed; beta-D-galactosidase was not produced; and KCN broth did not allow to grow.
Fermentation of carbohydrates was characteristic of the cultures as shown in the In a preliminary examination, H agglutination tests were carred out using H antigens prepared in a manner similar to those described for Salmonella cultures, but the result was not satisfactory. Thus, conditions for the preparation of H antigens to yield a satisfactory H agglutination were investigated. Cultures passed successively through semisolid medium were inoculated into 4 tubes containing brain heart infusion broth adjusted to pH 6.6, 7.0, 7.4, and 7.8, respectively. After overnight incubation at 37 C, each . broth culture was divided into two parts, and one was preserved with 0.3 % formalin and the other with 0.1 % merthiolate.
The results of H agglutination tests with these antigens are indicated in Table 3 . As shown in the table, a pH over 7.0 was unsatisfactory for preparation of H antigens, and the formalized antigen also reduced its agglutinability.
From these reasons, to obtain satisfactory H antigens, the actively motile organisms were inoculated into brain heart infusion broth adjusted to pH 6.6, incubated overnight at 37 C and then added 0.1 % merthiolate.
H antigenic relationships among the 256 cultures employed here were studied using the antigen described above, and 11 H antigens were detected in the cultures. Cross agglutination pattern of the 11 H antigens revealed a reciprocal reaction between the H antisera 6 and 7 , and a unilateral reaction in antiserum 4. However , no reactions with other H antisera were given by H antigens 1 , 2, 3, 5, 8, 9, 10, or 11.T o determine if phase variation occurred in the H antigens , tests were performed b y using the modified technic of Edwards and Bruner (1942) . All 256 cultures were inoculated into semisolid medium containing homologous H antiserum from which O antibody was removed by absorption with a suspension of the homologous culture boiled at 100 C for 2 1/2 hr, and then incubated at 37 C for 10 days . All cultures became immobile in the semisolid medium . From the results, it was concluded that the H antigens of these organisms were monophasic .
All the 256 cultures were tested for K antgen by means of of tube agglutinatio n t est using both living and boiled broth cultures with corresponding O antiser a. It appeared that living cultures , as well as boiled cultures, were agglutinated in a homologous titer of the serum in all cases .
To observe O and H antigenic relationships to other groups of the family Enterobacteriaceae, each O and H antigens of the organisms were tested with 45 O and 56 Table 4 . H antigenic relationships
Remarks:
The sign minus indicates negative in dilution of 1 : 100 a nd higher. 
